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Alzheimer’s Disease:
what has changed?

• from a clinical-neuropathological entity 
toward a clinical-biological definition

• neuropathology: amyloid and tau

• AD clinical spectrum: normal cognition, mild 
cognitive impairment, different demented 
syndromes



The Alzheimer’s disease continuum



The term “Alzheimer’s disease” refers to an aggregate
of neuropathologic changes and thus is defined in vivo 
by biomarkers and by postmortem examination, not 
by clinical symptoms
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AD is defined as a clinicobiological entity
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The diagnosis of Alzheimer’s disease is clinical– biological. It requires the presence of both a specific 
clinical phenotype of Alzheimer’s disease (phenotype positive) and biomarker evidence of 
Alzheimer’s disease pathology (amyloid-positive and tau positive). 

The positivity of both amyloid and tau biomarkers is required because an amnestic phenotype with 
only amyloid positivity is not specific to Alzheimer’s disease and is seen in other neurodegenerative 
diseases with amyloid copathology (including LATE and dementia with Lewy bodies) or in patients 
with cerebral amyloid angiopathy and amnestic vascular cognitive impairment.

If pathophysiological biomarkers are not available, patients should have a clinical syndromic
diagnosis— eg, amnestic Alzheimer’s disease phenotype or logopenic variant primary progressive 
aphasia (ie, phenotype positive with unknown amyloid β and tau status), and staging (mild cognitive 
impairment or dementia) can still be applied. In these situations, attention should be given to ruling
out non-degenerative causes. If a positive neurodegeneration biomarker (FDG-PET, MRI, elevated CSF 
NLC) is associated with a common Alzheimer’s disease phenotype, the term neurodegenerative 
disease of Alzheimer type can be used .



Biomarkers in AD



Biomarkers in AD



Plasma p-tau: 
a novel promising biomarker for AD







Prediction of future Alzheimer’s disease dementia using plasma 
phospho-tau combined with other accessible measures

plasma P-tau, in combination with brief cognitive tests and APOE genotyping, might 
greatly improve the diagnostic prediction of AD

Palmqvist et al. Nat Med 2021
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EMERGE and ENGAGE: Safety summary

EMERGE ENGAGE

Placebo

(n=547)

Low dose

(n=544)

High dose

(n=547)

Placebo

(n=541)

Low dose

(n=548)

High dose

(n=558)

Patients with an AE, n (%) 476 (87.0) 477 (87.7) 505 (92.3) 465 (86.0) 491 (89.6) 500 (89.6)

Patients with an SAE, n (%) 77 (14.1) 69 (12.7) 66 (12.1) 69 (12.8) 71 (13.0) 71 (12.7)

Patients permanently discontinuing 

treatment due to AE, n (%)
16 (2.9) 42 (7.7) 48 (8.8) 28 (5.2) 45 (8.2) 64 (11.5)

Patients permanently discontinuing 

treatment due to ARIA, n (%)
1 (0.2) 25 (4.6) 36 (6.6) 6 (1.1) 27 (4.9) 41 (7.3)

Number of all-cause deaths, n (%) 5 (0.9) 0 6 (1.1) 0 3 (0.5) 2 (0.4)

Safety population. Patients randomized to placebo who accidentally received active dose are summarized under active groups (4 in ENGAGE and 1 in EMERGE).

All safety data presented are from the placebo-controlled period. 

AE, adverse event; ARIA, amyloid-related imaging abnormalities; SAE, serious adverse event.

Safety analyses presented were based on the larger dataset and are ongoing.
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Disease-modifing
drugs for AD:

new
opportunities, 

new challenges



221AD301 Phase 3 Study of Aducanumab (BIIB037) in Early 
Alzheimer's Disease (ENGAGE)

Key Inclusion Criteria:
• Must meet all of the following clinical criteria for MCI due to AD or 

mild AD and must have:
• A Clinical Dementia Rating (CDR)-Global Score of 0.5.
• Objective evidence of cognitive impairment at screening
• An MMSE score between 24 and 30 (inclusive)
• Must have a positive amyloid Positron Emission Tomography (PET) scan
• Must consent to apolipoprotein E (ApoE) genotyping
• If using drugs to treat symptoms related to AD, doses must be stable 

for at least 8 weeks prior to screening visit 1
• Must have a reliable informant or caregiver

• Ages Eligible for Study: 50 Years to 85 Years



221AD301 Phase 3 Study of Aducanumab (BIIB037) in Early Alzheimer's Disease (ENGAGE)

Key Exclusion Criteria:
• Any medical or neurological condition (other than Alzheimer's Disease) that might be a 

contributing cause of the subject's cognitive impairment
• Have had a stroke or Transient Ischemic Attack (TIA) or unexplained loss of 

consciousness in the past 1 year
• Clinically significant unstable psychiatric illness in past 6 months
• History of unstable angina, myocardial infarction, advanced chronic heart failure, or 

clinically significant conduction abnormalities within 1 year prior to Screening
• Indication of impaired renal or liver function
• Have human immunodeficiency virus (HIV) infection
• Have a significant systematic illness or infection in past 30 days
• Relevant brain hemorrhage, bleeding disorder and cerebrovascular abnormalities
• Any contraindications to brain magnetic resonance imaging (MRI) or PET scans
• Alcohol or substance abuse in past 1 year
• Taking blood thinners (except for aspirin at a prophylactic dose or less)
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From: Representativeness of Participants Eligible to Be Enrolled in Clinical Trials of Aducanumab for Alzheimer 

Disease Compared With Medicare Beneficiaries With Alzheimer Disease and Mild Cognitive Impairment

JAMA. 2021;326(16):1627-1629. doi:10.1001/jama.2021.15286

Prevalence of Aducanumab Trial Exclusion Criteria Among Medicare Beneficiaries With Alzheimer Disease and Mild Cognitive 

ImpairmentADRDs indicates Alzheimer disease and related disorders; AD, Alzheimer disease; and MCI, mild cognitive impairment.

Figure Legend: 





Towards a personalised
Alzheimer’s disease risk profile

Factors that can increase the risk of
progression to Alzheimer’s disease

• Increased age
• Frailty
• Female sex 
• Low education level
• Heterozygous APOE ε4 status 
• Polygenic risk factors beyond APOE 
• Family history of Alzheimer’s disease
• Memory complaint or subjective

cognitive decline
• Magnitude of brain lesions
• Presence of markers of

neurodegeneration
• Copathology

Factors that could decrease the risk of 
progression to Alzheimer’s disease 

• Protective genes, such as the presence 
of the APOE ε2 allele, the APOE ε3 
Christchurch mutation, or the A673T 
APP Icelandic mutation 

• Higher cognitive reserve 

Factors that need further confirmation 
• Pattern of neuroinflammation
• Functional brain marker of cognitive 

reserve (eg, connectivity on 
functional MRI) 

• Lifestyle factors (eg, physical activity, 
sleep, social activity) 

• Psychiatric diseases (eg, depression)




